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Objective

1. Understand the CubeSat supply chain and part
usage by CubeSat board and kit manufacturers

2. Obtain, characterize, and quantify EEE parts
Information for NASA CubeSat missions
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CubeSat Supplier Boards/Kits

 Projects are purchasing a variety of board and kit types:
— Transmit/receive modules
— Motherboards
— Processor modules
— Computer board
— Power board
— ADCS
— C&DH

 ...And they’re purchasing them from a variety of suppliers:
—  Pumpkin
— Andrews Space
— Blue Canyon Technologies
— AAC Microtec
— Tyvak Nano-Satellite Systems
— GomSpace
— Maryland Aerospace
— ISIS
— Clyde Space
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Supply Chain

Q: What percentage of parts procured are space, military, industrial/auto/hi-rel, COTS?

Supplier A Supplier B1 Supplier B2 Supplier C Supplier D Supplier E Supplier F

mspace-grade  mmilitary-grade industrial/automotive/hi-rel ®mCOTS

Q: What percentage of parts procured are ROHS?

Supplier B1 Supplier B2 Supplier F Supplier A Supplier C Supplier D Supplier E
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Supply Chain

Q: List all EEE part suppliers you procure from.
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Part Usage

Q: What type of part qualification do you perform?

Acceptance testing (e.qg., Lot-specific testing 100% burn-in on flight 100% screening on flight  Initial product qualification
receiving inspection, visual devices devices (i.e. temperature
examination, DPA, etc.) cycling, electrical testing,
etc.)

m Supplier A mSupplier BL = Supplier B2 m Supplier C = Supplier D Supplier E  m Supplier F
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Part Usage

Q: What type of electrical verification of boards do you perform?

Black box electrical testing  Electrical testing to verify Electrical testing at extreme Temperature cycling with  Thermal vacuum testing
individual component temperature electrical testing at extreme
function temperature

m Supplier A ®Supplier Bl = Supplier B2 ®Supplier C = Supplier D Supplier E = Supplier F
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Part Usage

Q: Do you perform board level testing for radiation?

N | don't know Y; proton board radiation Y; Gamma board radiation Y; Fault injection testing
testing testing

ESupplier B1 = Supplier B2 m Supplier C = Supplier D Supplier E  mSupplier F
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NASA CubeSats

e The number of NASA CubeSat missions IS

growing
— Extensive involvement and interest throughout the
agency, between its centers, and its industry/university

partners
* In-house designs represent a percentage of the
electronics on the CubeSat

A subset of NASA CubeSat projects provided

parts lists/BOMs
— In-house board designs for various assemblies: ADCS,

C&DH, EPS, etc.
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NASA CubeSat Parts Database

 Database represents >1100 individual lines of
data
— Line = Part and corresponding part number

 Approx. two-thirds of total parts have unique part
numbers
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Breakdown of Total Parts
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Breakdown of ICs
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LINEAR/ANALOG MEMORY
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|C Manufacturer Distribution
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Temperature Distribution
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Conclusion

1. CubeSat supplier responses revealed that
almost all parts procured are industrial or
commercial-grade; a small percentage are
space-grade

2. A large percentage of parts that CubeSat
suppliers procure are through distributors

3. Some suppliers implement more qualification
and testing practices than others

4. Passive components represent ~60% of total
parts and ICs represent ~25% of total parts

5. Small number of manufacturers provide a large
number of ICs (linear/analog, VLSI, power
converter, data converter, etc.)
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hank You!
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